Overexpression of Elsholtzia haichowensis metallothionein 1 (EhMT1) in tobacco plants enhances copper tolerance and accumulation in root cytoplasm and decreases hydrogen peroxide production.
To evaluate the functional roles of metallothionein (MT) in copper tolerance, we generated transgenic tobacco plants overexpressing EhMT1 from the Cu-accumulator Elsholtzia haichowensis Sun. Overexpression of EhMT1 in tobacco plants imparted increased copper (Cu) tolerance based on seedling dry biomass when compared to wild-type plants. Plants expressing EhMT1 accumulated more Cu in roots, which was mainly attributable to an increase of the soluble fraction. Levels of lipid peroxidation and production of hydrogen peroxide were lower in roots of transgenic tobacco than in wild-type plants. EhMT1 was suggested to bind Cu in the cytoplasm, thereby decreasing activity of free Cu(2+) ions and blocking Cu(2+) from interacting with cytoplasmic components, which in turn decreases the production of reactive oxygen species. In addition, our results also indicate that EhMT1-overexpressing tobacco has a more efficient antioxidant system, with improved peroxidase activity to better cope with oxidative stress.